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(54) Abrasive tool 

(57) in the electrodeposited abrasive wheel 20 of 
the abrasive tool according to the present invention , plu- 
ral mound parts 21 , which are upheaved at the central 
domain of base metal 1 9 in almost columnar shape, are 
arranged mostly in the shape of lattice. 

An abrasive grain layer 22 is formed on a base met- 
al 19, and plural ultra abrasive grains 14 are adhered 
only to each mound parts 21 by electrodeposited metal 
phase 25, and referred as the small abrasive-grain-layer 
parts 24, respectively. 

Ultra abrasive grains are laid out at corner R part 



21 a and top 21 b of the mound parts 21 at the small abra- 
sive-grain-layer parts 24. 

Ultra abrasive grains at each small abrasive-grain- 
layer parts are set as 1 1 -500 pieces, and the rate which 
ultra abrasive grains occupy to the whole area of abra- 
sive grain layer accounted by plane projection is set as 
20% - 80% of the range. 

At the time of grinding, only ultra abrasive grains 
contact to grinding work piece, then high abutment pres- 
sure is maintained, and sharpness and the discharge 
performance of ground wastes are good. 



FIG.3 
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Description 

Background of the Invention 
Field of the Invention 

[0001 ] The present invention relates to an abrasive tool with metal binder phase, containing electrodeposited abra- 
sive tool or metal bonded abrasive tool, used for the conditioner for carrying out conditioning of the polishing pad. 
Which is used for the polishing of the surface of workpiece, for example, a semiconductor wafer with CMP equipment 
etc. 

[0002] This specification based on the following Japanese Patent applications (Patent Application number No 
11-247676 (JP), No. 11-247677 (JP), No. 11-269298 (JP), No. 11 -338734(JP), No, 2000-2961 4(JP), and the written 
contents of these concerned Japanese applications are taken in as a part of this specification. 

Background Art 

[0003] Conventionally, there is CMP equipment (Chemical-Mechanical Polishing machine) which chemically and 
mechanically polishes the surface of the semiconductor wafer (henceforth a wafer) cut down from the silicone ingot 
and shown in Fig. 32 as an example. 

[0004] It is required that a mirror polish is carried out so that a wafer may serve as high precision and the zero defect 
surface in connection with microfabrication of devices. 

[0005] The mechanism of polish by CMP is based on the mechano-chemical polishing method, compounded with 
the mechanical element by particle silica etc. (free abrasive grain) and the etching element by alkali liquid, acid liquid, 
etc. 

[0006] The polishing pad 4, which was attached in the main axis 2 as shown in Fig. 32, and consists, for example, 
of hard urethane is formed on the disk shaped rotation table 3 at this CMP equipment 1 . And wafer career 5, which 
can rotate on its axis, is laid out and attached, oppositely to this pad 4, and also in a position eccentric from the main 
axis 2 of a pad 4. 

[0007] This wafer career 5 is made into smaller disk form rather than the pad 4, and holds a wafer 6. And this wafer 
6 is arranged between the wafer career 5 and the pad 4, and a mirror polish is offered and carried out to polishing the 
surface by the side of a pad 4. 

[0008] In case of polish, the free abrasive grain : which consists of the particle silica mentioned above, is used as a 
polish agent. 

[0009] Furthermore, mixtures, such as alkali liquid for etching, are supplied on the pad 4 as liquefied slurry s. 
[0010] Therefore, this slurry s flows between the wafer 6 held at the wafer career 5, and the pad 4. 
[0011] And the wafer 6 rotates on the wafer career 5, and the pad 4 rotates simultaneously around the main axis 2 
as a center. 

[0012] Thereby, the single side of the wafer 6 is polished with the pad 4. 

[0013] Many fine foamed layers are prepared on the pad 4, which polishes the wafer 6 and made of hard urethane 
etc., for the hold of slurry s. 

[0014] Thereby, polish of the wafer 6 is performed by slurry s held in these foamed layers. Then, the problem arises 
that the polish accuracy and polish efficiency of wafer 6 falls, because the flatness of the polishing surface of the pad 
4 falls or clogging occurs by repeating polish of wafer 6. 

[0015] Therefore, conventionally, as shown in Fig. 32, the pad conditioner 8 is formed in the CMP equipment 1 and 
used for re-polish or re-grinding (conditioning) of the surface of a pad 4. 

[0016] An electrodeposited abrasive wheel 11 is attached to this pad conditioner 8 .attached through an arm 10 to 
the rotation axis 9, which is formed in the exterior of the rotation table 3. 

[0017] By maKing the arm 10 move around the rotation axis 9, both-way rocking of the electrodeposited abrasive 
wheel 11 is carried out on the rotating pad 4. 

[0018] Thus, the surface of pad 4 is ground, the flatness of the surface of pad 4 is recovered or maintained, and 
clogging is canceled. 

[0019] Or it can be ground by the wafer career 6 equipped with an electrodeposited abrasive wheel 11 . 
[0020] As shown in Fig. 33 (A) and (B), as for this electrodeposited abrasive wheel 11 , at the upper surface of this 
wheel, a plane and ring-like abrasive grain layer 13 is formed by fixed width on the disk-formed base metal 12. 
[0021] As shown for example, in Fig. 34, this abrasive grain layer 13 is constituted of ultra abrasive grains 14 on the 
base metal 12, such as a diamond and cBN, distributed and fixed by the electrodeposited metal phase 15 by electro- 
plating etc. 

[0022] This electrodeposited metal phase 15 consists of nickel etc. 
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[0023] In addition, the concave groove 1 7 is formed in the surface of the abrasive grain layer 13 in the direction of 
diameter at intervals of predetermined, such as 45 degrees, then slurry s and ground wastes will be discharged outside 
through this concave groove 1 7. 

[0024] By the way, when pad 4 is ground using such an electrodeposited abrasive wheel 11 f the electrodeposited 
abrasive wheel 11 should be carried out both-way rocking on pad 4, covering the distance equivalent to the radius of 
pad 4 at least. 

[0025] Nap raising of pad 4 is beaten and cut, while the ultra abrasive grains 14, distributed on the abrasive grain 
layer 13, carries out grinding. 

[0026] The ultra abrasive grains 14 are protruded from the surface of the abrasive grain layer 13, which performs as 
grinding surface, only about 1/3 of the mean particle diameter of the ultra abrasive grains 14 in this case. 
[0027] Then, the whole surface of the abrasive-grain layers 1 3 contact directly to workpiece. 

[0028] For this reason, the abutment pressure disperses and becomes slippery, and nap raising could not be cut 
and pushed down. Then the fault arises that sharpness becomes worse and clogging becomes easy to occur. 
[0029] Moreover, the other electrodeposited abrasive wheel is disclosed in the Japanese Patent Laid-Open No 
15 9-19868 for example. 

[0030] This electrodeposited abrasive wheel gathers 2-1 0 ultra abrasive grains, and laid out these grains in the shape 
of islands. K 

[0031] These islands-like ultra abrasive grains are distributed on the surface of the abrasive grain layer, which cor- 
responds to a grinding surface, in order to prevent clogging at the time of grinding, and also to continue grinding for a 
20 long period of time. 

[0032] In such an electrodeposited abrasive wheel, masking on a base metal is provided, then island-like priminq 
plating is formed at first. y 

[0033] Then, temporary fixation against 2-1 0 ultra abrasive grains for one-layer is carried out by electroplating at this 
priming plating part. / h a 

[0034] After that, electroplating of the whole base metal is carried out, and ultra abrasive grains are electrodeposited 
to an abrasive grain layer. 

[0035] However, in such an electrodeposited abrasive wheel, ultra abrasive grains are electrodeposited and fixed 
on a flat base-metal surface. 

[0036] Therefore, the difference of the height between the eiectrodeposited-metal-phase surface of the abrasive 
gram layer, and the ultra abrasive grains protruded from this surface, is only less than about 1/2 of the mean particle 
diameter of ultra abrasive grains substantially. 
[0037] Therefore, when this electrodeposited abrasive wheel is used as a pad conditioner. And if grinding work piece 
has a composition with much elasticity or flexibility as like the pad 4 of CMP equipment 1 ,which consists of elastic nap 
raising 1.7 mm in thickness with foamed layer and an under laid cushion layer with a thickness of about 3 5mm 
35 [0038] The whole abrasive-grain-layer surface will make direct contact with grinding workpiece in this case since 
the height difference is less than about 1/2 of the mean particle diameter of ultra abrasive grains. 
[0039] Then, the abutment pressure disperses from ultra abrasive grains and becomes slippery, and nap raisinq 
could not be cut and fallen down. 

[0040] Therefore, sharpness becomes worse, and the opening of a foamed layer is crushed, then discharge of qround 
40 wastes becomes insufficient. y 
[0041] Consequently, there arises a fault that a pad 4 becomes easy to cause clogging. 

[0042] Moreover, because the height difference (gap) between the ultra abrasive grains at the abrasive grain layer 
and the surface of the electrodeposited metal phase is small, the grinding liquid (for example, pure water) of pad 4 is 
flipped out. 

45 [0043] Therefore, pad 4 becomes easy to dry and appears a fault that wet grinding becomes spoiled. 
Summary of the Invention 
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[0044] In the view of such circumstances mentioned above, the object of the present invention is to provide an 
abrasive tool with metal binder phase, such as an electrodeposited abrasive tool, having sufficient sharpness and good 
discharge performance to ground wastes. 

[0045] Moreover, the other object of the present invention is to provide an abrasive tool, above-mentioned which 
provides clean cut end of the opening of the foamed layer of polishing pad, does not occur clogging, and enables to 
hold slurry in foamed layer. 

55 [0046] The other additional object of the present invention is to suppress vibration at the time of grinding 

[0047] The other additional object of the present invention is to suppress the solidification of various grinding wastes 

and slurry s, retained and staid between ultra abrasive grains, and to enable effective discharge. 

[0048] The other additional object of the present invention is to improve stability at the time of grinding, and to sup- 
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press the fall of the sharpness by clogging etc. 

[0049] The other additional object of the present invention is to suppress the generation of the deficit or crush, etc. 
at the sharp portion of ultra abrasive grains. 

[0050] According to the present invention, one aspect of the abrasive tool with metal binder phase, such as elec- 
trodeposited abrasive tool, is characterized by several protruded parts formed in a base metal, and several small 
abrasive-grain-layer parts, laid out at intervals, to which ultra abrasive grains are adhered with metal binder phase on 
these protruded parts. 

[0051] If protruded parts are formed at a planate base metal by electroplating etc. the adhesiveness with a base 
metal becomes worse, then it arises a fault that flaking is easy to occur. 

[0052] Also, the discrepancy arises, that the protrusions tend to blunt or rises appear at peripheral part by masking. 
[0053] On the other hand, according to the present invention, since the strength of protruded parts is high, flaking 
or bluntness or rises at peripheral part does not appear. 

[0054] Moreover, the small abrasive-grain-layer part may be equipped with plural ultra abrasive grains, respectively. 
[0055] The height difference between the ultra abrasive grains in small abrasive -grain -layer parts and bottom part 
of the abrasive-grain-layer among small abrasive-grain-layer parts is large, because the ultra abrasive grains are 
formed in small abrasive-grain-iayer parts. 

[0056] And even if the grinding work piece was comparatively elastic, such as pad etc. in CMP equipment, it does 
not show whole surface contact. 

[0057] Andthe ultra abrasive grains at small abrasive-grain-layer parts contact and carry out grinding against grinding 
work piece. Then high grinding pressure can be maintained at ultra abrasive grains, and sharpness is improved. 
[0058] And also, grinding liquid can be held at the bottom of abrasive-grain-layer among the small abrasive-grain- 
layer parts. Then the discharge of ground wastes is improved and ground wastes do not bring out clogging at the 
portion of ultra abrasive grains. 

[0059] Also, it would be possible to make the height from the bottom of abrasive-grain-layer among the neighboring 
small abrasive-grain-layer parts, larger than the mean particle diameter of ultra abrasive grains at small abrasive-grain- 
layer parts. 

[0060] The gap between small abrasive-grain-layer parts at an abrasive grain layer and the bottom of an abrasive- 
grain-layer, can make larger than the mean particle diameter of ultra abrasive grains, and can be obtained at large 
value. Then, without occurring whole surface contact, high abutment pressure can be maintained at the ultra abrasive 
grains of small abrasive-grain-layer parts, sharpness is also improved. And grinding liquid etc. can be held at the bottom 
part of abrasive-grain-iayer, the discharge performance of a ground wastes is improved, then ground wastes do not 
bring out clogging at the portion of ultra abrasive grains. 

[0061] Also, it is possible to form the protruded parts, mostly in the columnar shape with a comer R part and the top 
part, and ultra abrasive grains can be attached at these comers R part and the top part. 

[0062] At the time of grinding, the ultra abrasive grains at comer R part perform rough grinding, and subsequently, 
ultra abrasive grains at the top can perform finish grinding. 

[0063] Also, it is possible, to preparel 1-500 pieces of super abrasive grains at each small abrasive-grain-layer part, 
and the rate of areas, accounted by plane projection, of the ultra abrasive grains against the whole surface area of 
abrasive grain layer, may be set in the range of 20% - 80%. 

[0064] If there are few ultra abrasive grains less than 11 pieces, rough grinding and finish grinding to pad 4 cannot 
be performed continuously, and if there are ultra abrasive grains more than 500 pieces, a fault arises that clogging is 
easy to occur at the ultra abrasive grains. 

[0065] And if the area of ultra abrasive grains is less than 20%, the possibility arises that those ultra abrasive grains 
may drop out, at the time of grinding. Then, tool life may be shortened, and ultra abrasive grains may stick to grinding 
work piece, such as polishing pad, and causes damaging of the pad. 

[0066] And if, the area of ultra abrasive grains exceeds 80%, there is a possibility that an electrodeposited abrasive 
tool may cause clogging. 

[0067] Also, it is possible, to layout the small abrasive-grain-layer parts at the central domain except for the peripheral 
domain of the surface of an abrasive grain layer. Then the rocking of the abrasive tool performs grind machining. 
[0068] Also, it is possible, to arrange the small abrasive-grain-layer parts at the periphery domain except for the 
central domain of the surface of an abrasive grain layer. 

[0069] In this case, when rotating the abrasive tool and carrying out grind machining, it can perform efficient grind 
machining by layouting ultra abrasive grains except for the central domain with small peripheral velocity. 
[0070] Moreover, according to the other aspect of the present invention, the abrasive grain layer is equipped with a 
central domain and a peripheral domain, and atthe central domain, plural above-mentioned small abrasive-grain-layer 
parts are formed and set at intervals mutually. 

[0071] And plural ultra abrasive grains are attached to these small abrasive-grain-layer parts by the metal binder 
phase, respectively. 
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[0072] And also, ultra abrasive grains are attached to peripheral domain by the metal binder phase. 
[0073] And the concentration of the ultra abrasive grains at peripheral domain is higher than the central domain, 
[0074] In this case, at the time of grinding, the grinding surface of the electrodeposited abrasive tool has a peripheral 
domain with higher concentration of ultra abrasive grains than a central domain. 

[0075] So, the grinding surface contacts to grinding work piece stably by the abrasive grain layer at peripheral domain. 
[0076] Therefore, plane balance are improved, and the vibration can be suppressed at the time of grinding. 
[0077] Moreover, high abutment pressure can be obtained at the ultra abrasive grain of the small abrasive-grain- 
layer parts within central domain. Then, while grind machining, cut can be performed cleanly. 

[0078] Moreover, by preparing the ultra abrasive grains at the small abrasive-grain-layer part, the height difference 
between the bottom of abrasive-grain-iayer among the neighboring small abrasive-grain-layer parts and small abrasive- 
grain -layer parts can be made large. 

[0079] And whole surface contact does not occur, even if it for the comparatively elastic grinding work piece, such 
as the pad of CMP equipment etc. 

[0080] The ultra abrasive grains at small abrasive-grain-layer parts contact to a polishing work piece and carry out 
grinding, then high abutment pressure can be maintained and sharpness is maintained. 

[0081] In addition, the ultra abrasive grains at peripheral domain may be individually distributed in the metal binder 
phase. 

[0082] Or plural small abrasive-grain-layer parts may be constituted like a central domain, and the small abrasive- 
grain-iayer parts may be laid out at smaller mutual intervals than central domain. 

[0083] Furthermore, the interval may be made the same as that of a central domain, and make the numbers of ultra 
abrasive grains attached to each small abrasive-grain-layer part more than that of central domain. 
[0084] The other aspect of the abrasive tool concerning to the present invention, is characterized by arranging several 
small abrasive-grain-iayer parts, which have the opening for discharging grinding liquid, and forming them approxi- 
mately in the center. 

[0085] Since the openings are prepared approximately in the center of a small abrasive-grain-iayer part, and supplies 
grinding liquid to the ultra abrasive grain of the circumference, it can be able to supply grinding liquid directly to the 
grinding point at the ultra abrasive grain. 

[0086] Then, various grinding wastes are discharged without deposition or accumulations among ultra abrasive 
grains, and the viscosity of the grinding liquid mixed with the grinding waste is reduced, and discharged smoothly. 
[0087] Furthermore, it can promote cooling of ultra abrasive grains and can also lessen damage. 
[0088] Moreover, the discharge way may be formed at other domain different from small abrasive-grain-iayer parts 
(protruded part). 

[0089] On both sides of the grinding point at the small abrasive-grain-layer parts, the source of supply and discharge 
way of grinding liquid are laid out, and distance of them can be shortened as much as possible. 
[0090] Then grinding liquid spreads around at grinding point sufficiently, and prevents to accumulate grinding wastes 
on ultra abrasive grains, and wash away them smoothly 

[0091] Moreover, the diameter of the opening at small abrasive-grain-iayer parts may be in the range <j> 0.5-3.0mm. 
[0092] If the diameter (d) of the opening is smaller than 0.5mm, grinding liquid cannot be supplied sufficiently to 
grinding point. 

[0093] And if it exceeds 3.0mm it is not desirable, since the existence ratio of small abrasive-grain-layer parts will 
decrease and grinding capability will decline. 

[0094] Moreover, the diameter (D) of protruded parts may be 2 to 1 0 times larger than the diameter (d) of an opening. 
[0095] Then it is possible to prevent deposition of the grinding waste at grinding points and to wash them away 
smoothly within this limit. 

[0096] The range of the height of the protruded parts to base metal may be within 0.1 -5.0mm. 

[0097] Grinding liquid and grinding wastes are poured and discharged easily between the discharge ways at base 

metal and grinding points, if they are within this range. 

[0098] The range of the distance between adjacent protruded parts (L) may be 1/3-2 time of the mean outer diameter 
(D) of protruded parts. 

[0099] If it is within this range, the interval of small abrasive-grain-layer parts can be set up pertinently, the abutment 
pressure of ultra abrasive grains can be maintained at high value, and moreover various grinding wastes can be smooth- 
ly discharged with grinding liquid through this gap. 

[01 00] The abrasive grain layer may be formed in the shape of a ring with two or more layers, or in the shape of spiral. 
[0101] Then, the sum of the grinding length of each abrasive grain layer, in the direction almost parallel to the relative 
movement direction of a grinding work piece, can be made almost uniform at arbitrary position of the direction which 
intersects almost perpendicularly in the movement direction of grinding work piece. 

[01 02] Moreover, if an abrasive grain layer is constituted from three or more layers, the sum of the area of the abrasive- 
grain-iayer domain in the arbitrary position, which intersects perpendicularly in the direction almost parallel to the 
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relative movement direction of a grinding work piece : can be easily made into uniform. 

[0103] The discharge path may be formed among the abrasive grain layers of two or more layers in the direction of 
a diameter at intervals. 

[0104] The discharge path may consist of the sub-discharge path formed among the small abrasive-grain-layer parts 
5 adjoined each other, and also of main discharge path formed among the plural abrasive grain layers, which are in the 
shape of a ring or spiral, adjoined each other in the direction of diameter. 

[0105] Various kinds of grinding wastes produced by the grinding in a small abrasive-grain-layer parts are washed 
away with the grinding liquid supplied from the opening at small abrasive-grain-layer parts, and flows along sub-dis- 
charge path. 

10 [0106] And discharged outside through the main discharge path. 

[0107] Then grinding wastes are discharge easily, and suppress carrying deposition and accumulation among ultra 
abrasive grains. 

[0108] Moreover, a single layer of ultra abrasive grains may be adhered to the metal binder phase of the small 
abrasive-grain-layer part toward the thickness direction, and called as a single layer abrasive tool. 
15 [0109] According to the present invention, the abrasive tool with metal binder phase may possess the first small 
abrasive-grain-iayer parts and the second small abrasive-grain-iayer parts. 

[01 10] The first small abrasive-grain-iayer parts inclines one directionally against the central line toward the direction 
of a diameter, and the second small abrasive-grain-layer parts inclines to the opposite direction against the first small 
abrasive-grain-layer parts mentioned above. 
20 [0111] Because the first and the second small abrasive-grain- layer parts are prolonged and laid out mostly toward 
the direction of the center of base metal, the stability of the grinding tool is improved at the time of grinding. 
[01 1 2] The contact surface and contact pressure to the grinding work piece are also stabilized, then minute vibration 
etc. is suppressed, and grinding work piece is not damaged even at partial area. 

[0113] Furthermore, the first and second small abrasive-grain-layer parts are inclined toward the central line in right 
and opposite direction respectively, clogging are canceled and fall of sharpness can be prevented in such way. 
[0114] That, considering the relative movement between the grinding work piece and above-mentioned abrasive 
tools, for example, grinding length of the first small abrasive-grain-iayer parts are long and tend to carry out clogging, 
on the other hand the second abrasive-grain-layer parts have short grinding length. 

[01 15] Therefore, clogging and cancellation of clogging will be performed at micro regions, then the minute vibration 
30 at the time of grinding can be suppressed. 

[0116] Moreover, the first and second small abrasive-grain-iayer parts may be different in aspect ratio respectively. 

[0117] Stability is improved, and if an aspect ratio is small, the capability of clogging cancellation will be improved. 

[0118] Moreover, small abrasive-grain-layer parts may be dissociated mutually, and mostly in rhombic shape, and 

may be arranged in radiation pattern. 
35 [01 19] Moreover, the first and second small abrasive-grain-layer parts are arranged in the direction of a circumference 

of base metal in turn, and the abrasive grain layer may be making the shape of a ring. 

[0120] Considering relative movement between the grinding work piece, one of the first and second small abrasive- 
grain-layer parts may cause clogging because of long grinding length, another can cancel clogging since grinding 
length is short, then the fall of sharpness can be prevented. 
^0 [0121] Performing clogging and cancellation of clogging in turn at the time of grinding, the minute vibration at the 
time of grinding can be suppressed, then good sharpness can be maintained. 

[0122] Small abrasive-grain-layer parts have the portion with one-direction ally inclined toward the central line of the 
direction of diameter passing through the center of a base metal, and the portion which inclines to an opposite direction. 
[0123] Stability at the time of grinding is improved, and minute vibration etc. are suppressed, and moreover, one of 
small abrasive-grain-iayer parts tends to carry out clogging with long grinding length and other with short grinding 
length cancel clogging, then fall of sharpness are prevented. 

[0124] Moreover, the small abrasive-grain-layer parts may contain the third small abrasive-grain-layer parts and the 
fourth smallness abrasive-grain-layer parts, that are formed in the shape of curve and countered on both sides of a 
central line, faced both sides, or slipped each other along with central line. 

[0125] The small abrasive-grain-layer parts may be arranged all over the base metal, and can promote increase the 
amount of grinding much more and also cancellation of clogging. 

[0126] The other aspect of the electrodeposit abrasive tool at the present invention, small abrasive-grain-layer parts 
are characterized by a single ultra abrasive grain adhered at the metal binder phase. 

[0127] Since each ultra abrasive grain is adhered singly on each protruded part, grinding wastes and slurry etc. are 
not blocked and deposited among ultra abrasive grains, and do not becomes sticky waste, then discharged smoothly. 
[0128] Furthermore, even if a grinding work piece was elastic like the pad of CMP equipment, whole surface contact 
doesn't occur and grinding is carried out only by the single ultra abrasive grain at small abrasive-grain-layer parts. 
[0129] Therefore, abutment pressure is maintained at high value, sharpness is good, and the discharge performance 
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of grinding wastes is also good. 

[0130] Moreover, ultra abrasive grain may be adhered at the small abrasive-grain-layer parts formed at the concave 
parts at the upper surface of the protruded parts of a base metal. 

[0131] If ultra abrasive grains are laid and adhered by electroplate etc. at the concave part of protruded parts on 

manufacturing of an abrasive tool, then positioning of ultra abrasive grains are easy, and it can be projected and laid 

so that the comer part of the crystal object of an ultra abrasive grain may turn toward upper part tip. 

[0132] Therefore, grinding performances, such as grinding accuracy and grinding efficiency, are high. 

[0133] Moreover, the outer diameter (D) of protruded parts may be 1 .3 to 3 times as much range as the mean particle 

diameter of an ultra abrasive grain. 

[0134] Within this limit, it is possible to prevent deposition of the grinding wastes at a grinding point, and to wash 
them away smoothly. 

[0135] If smaller than 1 .3 times, the intensity of protruded parts is weak and ultra abrasive grains will drop out easily 
by grinding resistance and protruded parts will break easily. If larger than 3 times, the arrangement interval of an ultra 
abrasive grain becomes too large, and grinding capability will decline or a fault, such as promoting wear of ultra abrasive 
grains, will arise. 

[0136] Moreover, the range of the height (H) of the protruded parts to a base metal may be within 0.05-3.0mm. 
[0137] Within this range, grinding liquid and grinding wastes are poured easily and can be discharged between 
grinding point and the discharge path on a base metal,. 

[0138] An electrodeposited abrasive tool concerning the present invention characterized by blocky ultra abrasive 
grains. 

[0139] Although the sharpness of the ultra abrasive grains with blocky shape is inferior compared with the ultra 
abrasive grains with irregular shape. 

[0140] Since the blocky ultra abrasive grains have the shape of regular polygons, such as a right hexagon, which 
the comer part has seldom jutted out, or the shape near form sphere, comer part or ridgeline part, etc. are seldom 
crushed or drop out, and seldom produces the fragment by crush etc. 

[01 41 ] Moreover it doesn't cut too much at the time of grinding, then seldom produces a scratch at grinding work piece. 
[0142] Furthermore, even if ultra abrasive grains were blocky : ultra abrasive grains are singly and was mutually 
distributed, and the small abrasive-grain-layer parts, where plural blocky ultra abrasive grains are gathered and adhered 
by the metal binder phase, are laid out and distributed mutually. 

[0143] Then the absolute number of an ultra abrasive grain is reduced, and. cutting performance and sharpness of 
a comer part are kept in good condition, if a single ultra abrasive grain is attached at each small abrasive-grain-layer part. 
[0144] Moreover, cutting in and cutting performance are rather good and grinding performance is kept in good con- 
dition, because grinding is performed at the ridgeline of the array of ultra abrasive grains around perimeter area, if the 
ultra abrasive grains are gathered. 

[0145] Moreover, plural ultra abrasive grains adhere to the small abrasive-grain -layer part, and blocky ultra abrasive 
grains may be laid out at the perimeter. 

[0146] Although sharpness is bad at the inside domain of blocky ultra abrasive grains because of the relation with 
other abrasive grains, grinding machining toward grinding work piece can be carried out in good condition, since the 
cutting in and sharpness is rather good at the comer part and a ridgeline part at the perimeter side without other abrasive 
grains. 

[0147] The ultra abrasive grain prepared at each small abrasive-grain -layer parts may be made into 1 -500 pieces, 
and the ratio of the ultra abrasive grains to the whole surface product of the above-mentioned abrasive grain layer 
accounted by plane projection may be set as 2% - 80% of the range. 

[0148] Moreover, an electrodeposited abrasive tool concerning to this invention may be CMP conditioner. 
Brief Description of the Drawings 

[0149] Fig. 1 is a plane view of the polishing surface of the electrodeposited abrasive wheel of the first example of 
the present invention. 

[0150] Fig. 2 is a longitudinal section at the center part of the electrodeposited abrasive wheel shown in Fig. 1 . 
[01 51] Fig. 3 is a expanded sectional view of the principal part of the small abrasive-grain-layer part of the electrode- 
posited abrasive wheel shown in Fig. 2. 

[0152] The manufacturing process of the electrodeposited abrasive wheel according to an example of this invention 
is shown in Fig. 4 as (A), (B), (C), and (D). 

[0153] Fig. 5 is a photograph 500 times enlarged showing a part of pad, which carried out grinding by the electrode- 
posited abrasive wheel of an example of this invention. 

[0154] Fig. 6 is a photograph 500 times enlarged showing a part of pad, which carried out grinding by the electrode- 
posited abrasive wheel which has the composition of the conventional example. 
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[0155] Fig. 7 is a plane view of the polishing surface of the eiectrodeposited abrasive wheel according to the second 
example of the present invention. 

£0156] Fig. 8 is a longitudinal section at the central part of the eiectrodeposited abrasive wheel shown in Fig. 7. 
[0157] Fig. 9 is a plane view of the polishing surface of the eiectrodeposited abrasive wheel according to the third 
example of the present invention. 

[0158] Fig. 1 0 is a partial expanded sectional view of the central domain and the peripheral domain of the eiectrode- 
posited abrasive wheel shown in Fig. 9,. 

[0159] Fig. 11 is a plane view of the surface equipped with the abrasive grain layer of the wheel according to the 
fourth example of the present invention. 

[0160] Fig. 12 is a partial enlargement of the second abrasive grain layer of the wheel shown in Fig. 11 . 
[0161] Fig. 13 is a sectional view at B-B line of the wheel shown in Fig. 12. 

[0162] Fig. 14 shows the manufacturing process of the wheel according to the fourth example, as (A) of, (B), and (C). 

[0163] Fig. 15 is a figure showing the relation of the abrasive-grain-layer position and workload in the rotation direction 

of a pad, about the half-circled portion of the wheel shown in Fig. 11 indicated by dashed line. 

[0164] Fig. 1 6 is a plane view of the wheel according to the fifth example of the present invention. 

[0165] Fig. 1 7 is a plane view of the wheel according to the sixth example. 

[0166] Fig. 1 8 is a partial enlargement of the abrasive grain layer of the wheel shown in Fig. 17. 

[0167] Fig. 1 9 is a sectional view at C-C line showing other form of the small abrasive-grain -layer parts. 

[0168] Fig. 20 is a partial enlargement of the abrasive grain layer of the wheel according to the seventh example of 

this invention. 

[0169] Fig. 21 is a partial enlargement of the abrasive grain layer of the wheel according to the eighth example. 
[0170] Fig. 22 is a partial enlargement of the abrasive grain layer of the wheel according to the ninth example. 
[0171] Fig. 23 is a partial enlargement of the abrasive grain layer of the wheel according to the tenth example. 
[0172] Fig. 24 is a plane view of the surface equipped with the abrasive grain layer of the wheel according to the 
eleventh example. 

[0173] Fig. 25 is a partial enlargement of the abrasive grain layer of the wheel shown in Fig. 24. 
[0174] Fig. 26 is a sectional view at D-D line of the small abrasive-grain-layer parts of the wheel shown in Fig. 25. 
[0175] Fig. 27 (A), (B), (C), (D), and (E) are the figures showing the manufacturing process of the wheel according 
to the eleventh example of the present invention. 

[01 76] Fig. 28 is a plane view of the wheel according to the twelfth example. 

[0177] Fig. 29 shows the examples of modification of the protruded part of the small abrasive-grain-layer parts, (A) 
shows a plane view and a central longitudinal section view of the other protruded parts, and (B) shows the plane view 
and side view of another protruded parts. 

[0178] Fig. 30 shows the ratio of the diameter of the longest two symmetry axes on the image of ultra abrasive grains, 
which are projected two-dimensional ly, (A), (B), and (C) show a blocky ultra abrasive grain, and (D) shows an irregular 
ultra abrasive grain. 

[0179] Fig. 31 is a plane view of the small abrasive-grain-layer parts shown in Fig. 30. 

[0180] Fig. 32 is a perspective diagram of the principal parts of the conventional CMP equipment. 

[0181] Fig. 33 (A) shows a partial plane view of the eiectrodeposited abrasive wheel in Fig. 32, and (B) shows the 

longitudinal section at A-A line of (A). 

[0182] Fig. 34 is a partial longitudinal section of the abrasive grain layer shown in Fig. 33. 
Brief Description of the Preferred Embodiments 

[0183] Hereafter, embodiments of the present invention are explained by the appending drawings, and since the 
same marks were used into the same portion of the conventional technology mentioned above, the explanation is 
omitted. 

[0184] On the eiectrodeposited abrasive wheel 20 (electrodeposit abrasive tool) shown in Fig. 1 and 2 as the example 
of this invention, almost column-like mound part 21 (protruded part) - is formed at intervals of predetermined on one- 
side of 1 9a of the base metal 1 9, which is almost round shaped into a disk form and consists of stainless steel etc. 
[0185] An abrasive grain layer 22 is formed at the surface of one-side 1 9a, and the grinding surface 20a is formed 
at the surface. 

[0186] In addition, the mound part 21 is arranged to the central domain in the shape of an almost lattice or meshes, 
and except for the ring shaped periphery domain 23 at the perimeter of one-side 1 9a. 

[0187] At the abrasive grain layer 22, the ultra abrasive grains 14, such as a diamond and cBN, are arranged in the 
eiectrodeposited metal phase 25 which consists of nickel, for example, and manufactured by electroplating for example. 
[0188] Furthermore, the ultra abrasive grain 14 are adhered only on each mound part 21, and is not prepared at the 
bottom of abrasive-grain-layer 22a among the mound part 21 and the mound part 21 . 
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[0189] On the mound part 21 ,the small abrasive-grain-layer part 24 is prepared at the domain of an abrasive grain 
layer 22, and consists of the ultra abrasive grain 1 4, which were prepared along the surface almost columnar shaped 
and the electrodeposited metal phase 25. 

[0190] At the small abrasive-grain-layer part 24 shown in Fig. 3, each mound part 21 of a base metal 19 is formed 
by side wail 21 c, comer R part 21 a, and top 21 b, and constituted, for example, with the ultra abrasive grains 1 4 within 
the ranges of 11-500 pieces adhered by the electrodeposited metal phase 25, on its whole surface. 
[0191] If there are few ultra abrasive grains 14 than 11 pieces, rough grinding and finish grinding to pad 4 cannot be 
performed continuously. 

[01 92] If there are ultra abrasive grain more than 500 pieces, there appears a fault that clogging is easy to occur 
[0193] The maximum diameter D of each small abrasive-grain-layer part 24 is taken within the range of * 1-1 0mm 
[0194] Height H from the bottom of abrasive-grain-layer 22a is taken more than the mean particle diameter of an 
ultra abrasive grain 14, and taken more than twice of mean particle diameter in desirable case. 
[0195] And the mean particle diameter of an ultra abrasive grain 14 is set less than 1 mm, for example, from 0 1 mm 
- to about 0.7mm. 

[0196] Height H was set more than the mean particle diameter of ultra abrasive grain 14, because only the ultra 
abrasive grains 14 contact to pad 4, at the time of the grinding of a pad 4, and make the bottom of abrasive-qrain-laver 
22a not to contact to pad 4. 

[0197] In addition, each small abrasive-grain-layer part 24 shall be in the same height. 

[0198] Furthermore, the area of the ultra abrasive grains 14 is set within the range of 20% - 80% to the whole surface 
of polishing-surface 20a of an electrodeposited abrasive wheel 20 by plane projection. 

[0199] If the area of an ultra abrasive grain 1 4 is less than 20%, there will be a possibility that an ultra abrasive grain 
14 may drop out, at the time of grinding, and tool life will become short. 

[0200] Moreover, there appears a possibility that ultra abrasive grains 14 stick to pad 4, and damage pad 4. 
[0201] Moreover, if it exceeds 80%, the possibility of clogging appears at an electrodeposited abrasive wheel 20. 
[0202] The electrodeposited abrasive wheel 20 according to the present embodiment is constituted as mentioned 
above. 

[0203] Next, Fig.4 explains the manufacture method of an electrodeposited abrasive wheel 20. 

[0204] In Fig. 4 (A), one-side of the disk formed base metal 1 9, which is consist of SUS304 etc. , 1 9a, is removed by 

etching etc., and plural mound parts 21 A with almost columnar shape are left in the lattice pattern. 

[0205] The portion removed by etching makes bottom part 22A. 

[0206] Sulfuric acid or nitric acid may be sprayed on one-side 1 9a with a high-pressure jet, or by electrolysis etching 
or electrical discharge machining, then it leaves mound part 21 A-- specifically and other portions may be carved 
[0207] Thus, mound parts 21 A- shown in Fig. 4 (B) are formed at one-side 19a with concave convex surface re- 
mained in the shape of a lattice. 

[0208] Each mound part 21 A becomes into almost columnar shape with predetermined outer diameter D and height 
H\ 

[0209] Then, the mound parts 21 are chamfered and formed into almost columnar shape shown in Fig. 4 (C) by 

polishing the edge of each mound parts 21 A with the shot blast, barrel polish, etc. on this one-side 19a. 

[0210] Or the base metal 19 shown in Fig. 4 (C) may be formed by model fabrication. 

[0211] And if the electroplating of ultra abrasive grains 14 are explained with reference to Fig. 3. 

[0212] Masked except for each mound part 21 a priming electroplated thin layer is prepared on all over surface 

of each mound parts 21 as priming electroplated layer 25, consists of nickel (Cu, Cr, etc. are sufficient). 

[0213] Subsequently, with electroplating, plural ultra abrasive grains 14 are adhered on priming electroplate layer 

25a by the first electrodeposited-metal-phase 25b, which consists of nickel (Cu, Cr, etc. are sufficient). 

[0214] And a masking sheet is stripped from one-side 1 9a. 

[0215] Then the second electrodeposited-metal-phase 25c, which consists of nickel (Cu, Cr, etc. are sufficient), for 
example, is formed on the whole surface with electroplating again. 

[0216] in addition , it is not necessary to form second electrodeposited-metal-phase 25c at the bottom part 22A. 
[0217] In this case, the bottom part 22A of base metal 1 9 is constituted as the abrasive-grain-layer bottom 22a. 
[0218] The ultra abrasive grains 14 are adhered by electrodeposited metal phase 25, which consists of priming 
electroplate layer 25a and the first and second electrodeposited metal phase 25b and 25c. 

[0219] Then abrasive grain layer 22 is prepared as shown in Fig. 3 and 4 (D) and electrodeposited abrasive wheel 
20 is formed. 

[0220] in addition, many small abrasive-grain-layer parts 24 - were arranged except for the peripheral domain 23 of 
grinding-surface 20a of the electrodeposited abrasive wheel 20, according to the above-mentioned explanation. 
[0221] Arrangement of the small abrasive-grain-layer parts 24 may be carried out at all over grinding-surface 20a 
without being limited to above example. 

[0222] The electrodeposited abrasive wheel 20 according to the embodiment is prepared with above-mentioned 
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composition. 

[0223] With the arm 10 of the CMP equipment 1 shown in Fig. 32 is equipped with an electrodeposited abrasive 
wheel 20, the arm 1 0 is rocked, for example, toward the pad 4 on the rotating table 3, when the conditioning of a pad 
4 are performed. 

[0224] And both-way rocking of the electrodeposited abrasive wheel 20 is carried out, and the grinding of the pad 4 
is carried out, then the flatness is recovered or maintained. 

[0225] In case of grinding, on each small abrasive-grain-layer parts 24 of the electrodeposited abrasive wheel 20, 
the ultra abrasive grains 1 4 at the comer R part 21 a, perform rough grinding of a pad 4 first. 

[0226] Then, the ultra abrasive grains 14 at the top part 21b, which follows corner R part 21 a, can perform finish 
grinding. 

[0227] Furthermore, in case of grinding, the ultra abrasive grains 14 are adhered along with comer R part 21 a to top 
part 21 b on the mound parts 21 . 

[0228] Then the whole grinding surface of an abrasive grain layer 22 doesn't contact to a pad 4. 
[0229] And since it contacts only with the ultra abrasive grains 14 at the small abrasive-grain-layer parts 24 while 
grinding, the abutment pressure can be highly maintained at the ultra abrasive grains 1 4, and sharpness is maintained. 
[0230] Therefore, the opening of the foamed layer on pad 4 is cut cleanly and an opening is not crushed, then the 
holding capability of slurry s can be highly maintained. 

[0231] Furthermore, a whole surface contact doesn't occur/then the grinding liquid inside the foamed layer is not 
wiped out at the time of grinding, then grinding is performed with moisture is included. 

[0232] Moreover, if a part of the ultra abrasive grains 14 of at comer R part 21a of the small abrasive-grain- layer 
parts 24 was worn out, grinding can be continued by the ultra abrasive grains 14 of the remaining comer R part 21a, 
then the life of the electrodeposited abrasive wheel 20 can be improved. 

[0233] Furthermore, the bottom of abrasive-grain-layer 22a does not contact with pad 4 and pad 4 contact only with 
the ultra abrasive grain 1 4 of the small abrasive-grain-layer part 24 at the time of grinding. 

[0234] Then , grinding liquid can held at the bottom of abrasive-grain -layer 22a among the small abrasive-grain-layer 
parts 24, and moreover, ground wastes etc. can be discharged through the bottom of abrasive-grain-layer 22a. 
[0235] Subsequently, the condition of the grinding pad 4 ground by the electrodeposited abrasive wheel 20 according 
to the present embodiment is shown in Fig. 5. 

[0236] Fig. 5 is a 500 times enlarged photograph of the surface of pad 4. 

[0237] In that figure, the openings k of the foamed layer does not suffer crush, and the grinding of the surface of a 
pad 4 is carried out cleanly, and the flatness has been recovered. 

[0238] Thereby, at the time of polishing such as a wafer, the flatness of pad 4 is recovered with the condition where 
slurry s etc. can be made to pile up enough at the foamed layer of pad 4. 

[0239] On the other hand, the condition of pad 4 ground by the electrodeposited abrasive wheel with conventional 
composition is shown in Fig. 6. 

Where ultra abrasive grains were made to adhere to the priming electroplate layer on aflat base metal by electroplating, 
and the height difference at the bottom of the abrasive grain layer was made 1/2 or less of the mean particle diameter 
of an ultra abrasive grain. 

[0240] Fig. 6 is a 500 times enlarged photograph of the surface of pad 4. 

[0241] According to this photograph, nap raising of the surface of a pad 4 is beaten, and openings k of foamed layer 
is crushed considerably and clogging can be seen, because the grinding surface of the abrasive grain layer contact at 
mostly whole surface. 

[0242] Therefore, the holding capability of slurry s of pad 4 becomes insufficient, and the processability of pad 4 
becomes worse. 

[0243] As mentioned above, according to the present embodiment, the grinding is carried without contacting the 
bottom of abrasive-grain-layer 22a, but the ultra abrasive grains 14 of the small abrasive-grain-layer part 24 contacts 
pad 4. 

[0244] Therefore, rough grinding and finish grinding can be carried out continuously, abutment pressure is high at 
ultra abrasive grains 14, sharpness is good, and grinding can be carried out cleanly without crushing the opening of 
the foamed layer of a pad 4. 

[0245] Moreover, ground wastes does not remain at ultra abrasive grains 14, clogging does not occur and the dis- 
charge performance of ground wastes is good. 

[0246] Furthermore, grinding liquid are held among the small abrasive-grain-layer part 24 and bottom of abrasive- 
grain-layer 22a, which is among 24, and wipe out of the grinding liquid at the foamed layer of a pad 4 is suppressed. 
[0247] Then condition of a pad 4 doesn't become dry, and good moisture condition is maintained for wet grinding. 
[0248] Subsequently, the second embodiment of the present invention is explained by Fig. 7 and 8. 
And the same mark is used at the same portion as the first embodiment mentioned above. 

[0249] As shown in Fig. 7 and 8 : the electrodeposited abrasive wheel 30 according to the second embodiment, an 
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abrasive grain layer 22 is formed on one-side 19a of base metal 19, and the small abrasive-grain-layer parts 24 are 
not formed in the central domain 31 of abrasive grain layer 22, but two or more layers of small abrasive-grain-layer 
parts 24 - are arranged at the periphery domain 32 in the shape of concentric circle up to the perimeter edge 
[0250] Many small abrasive-grain -layer parts 24 - with concentric circle shape are mutually separated in the direction 
of circumference, and diameter. 

[0251] The bottom of abrasive-grain-layer 22a is arranged among the adjoining small abrasive-grain-layer parts 24 
[0252] Furthermore, at the abrasive grain layer 22 on single-side 19a, plural ultra-abrasive-grains 14 - are adhered 
only to each smallness abrasive-grain-iayer parts 24 with the electrodeposited metal phase 25, respectively 
[0253] The electrodeposited abrasive wheel 30 according to the embodiment may be used equipped to the wafer 
careers, in stead of conditioner 8,and rotated at eccentric position to pad 4 and carrying out grinding of pad 4 
[0254] I n this case, since the central domain 31 of an electrodeposited abrasive wheel 30 has small peripheral velocity 
and small grinding capability, it is convenient to have not formed the small abrasive-grain-layer parts 24 in respect of 
grinding efficiency. 

[0255] In addition, small abrasive-grain-layer part 24 -may be laid out spirally at the periphery domain 32 in stead 
of electrodeposited abrasive wheel 30 according to the embodiment equipped with small abrasive-grain-layer part 24 
- in the shape of a concentric circle. 
[0256] Even in this case, the same effect as the second embodiment is acquired. 

[0257] Or the small abrasive-grain-layer parts 24 may be arranged in the shape of lattice or meshes of a net etc at 
the arbitrary intervals. 

20 [0258] Moreover, the arrangement of these small abrasive-grain-layer parts 24 may be prepared on all over polishina- 
surface20a. 

[0259] Moreover, although the small abrasive-grain-iayer parts 24 and the mound part 21 were formed in the almost 
columnar shape according to the embodiment mentioned-above : the form of the small abrasive-grain-layer parts 24 
or the mound parts 21 are not limited to this example. 

[0260] They may be in the shape of a convex curved surface, such as the shape of a hemisphere ortriangular pyramid 
form, if the height H from the bottom of abrasive-grain-layer 22a is more than the mean particle diameter of an ultra 
abrasive grain 14. 

[0261] Subsequently, the third embodiment of the present invention is explained. 

[0262] The electrodeposited abrasive wheel 1 20 (electrodeposit abrasive tool) according to the embodiment is the 
same basic composition with the electrodeposited abrasive wheel 20 according to the first embodiment. 
[0263] The surface of the abrasive grain layer 122 corresponds to grinding-surface 20a, and its almost circular central 
domain is124, and the ring-like shaped outer domain is the periphery domain 126. 

[0264] At the one-side 1 9a of the base metal 1 9 shown in Fig. 9 and 1 0, plural mound parts 21 - with almost columnar 
shape are arranged at the central domain 124 in the shape of lattice, or meshes with predetermined intervals 
[0265] The convex plane part 127 with ring-like flat plane, whose width is about 3mm, is formed at the periphery 
domain 126. r K y 

[0266] The height of the convex plane part 127 is set as the same with mound part 21 «. At the central domain 124 
as for the abrasive grain layer 22, plural ultra abrasive grains 1 4 are adhered by the electrodeposited metal phase 25 
only on each mound part 21 . 

[0267] The bottom of abrasive-grain-layer 22a among the mound part 21 is prepared as electrodeposited metal 
phase 25, and the ultra abrasive grains 14 are not formed. 

[0268] in addition, the electrodeposited metal phase 25 does not need to be formed at the bottom of abrasive-grain- 
layer 22a, and in this case, the bottom of abrasive-grain -layer 22a is composed with the exposed surface of base metal 

[0269] At the mound part 21 , an abrasive grain layer 22 is the small abrasive-grain-layer parts 24 in which the ultra 
abrasive grains 14 and the electrodeposited metal phase 25 were formed along the surface of the almost columnar 
shape. 

[0270] The manufacture method of the electrodeposited abrasive wheel 120 according to the embodiment is almost 
the same as that of the first embodiment. 

[0271] The manufacture method of an electrodeposited metal phase 25 is explained in Fig. 1 0. At the small abrasive- 
grain-layer part 24, each of the mound parts 21 on base metal 1 9 will be formed by side wail 21c, which was formed 
at ail circumferences, and comer R part 21a, and top part21b. 

[0272] The ultra abrasive grains 1 4 with the range of 1 1 -500 pieces are adhered on whole surface by the electrode- 
posited metal phase 25. 

[0273] At the periphery domain 126, ultra abrasive grains 14 are distributed and fixed separately on the rinq-like 
convex plane part 1 27 with the electrodeposited metal phase 25. 

[0274] And these ultra abrasive grains 14 are in same height H as the small abrasive-grain-layer part 24. 
[0275] Furthermore, degree of concentration of ultra abrasive grains 14 at the periphery domain 126 is set higher 
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than the degree of concentration of ultra abrasive grains 1 4 at the central domain 124. 

[0276] And the electroplating of ultra abrasive grains 1 4 at the central domain 1 24 and the periphery domain 1 26 is 
explained with reference to Fig. 10. 

[0277] Masking is performed except forthe convex plane part 1 27 and each mound part 21 -.And priming electroplate 
of thin layer which consists of nickel (Cu, Cr, etc. are sufficient) all over the convex plane part 127 and each mound 
parts 21 is performed as priming electroplate layers 25a and 25b. 

[0278] Subsequently, plural ultra abrasive grains 14 are adhered on priming electroplate layer 25a and 25b with 
electroplating by the first electrode posited metal phase 25c and 25d which consists of nickel (Cu, Cr, etc. are sufficient). 
[0279] Then a masking sheet is stripped from one-side 21 a, electroplated again on the whole surface, and the second 
electrodeposited metal phase 25e and 25f are formed, for example from nickel (Cu, Cr, etc. are sufficient). 
[0280] Or a masking sheet may be left as it was, then the second electrodeposited metal phase 25e and 25f may 
be formed only at the convex plane part 1 27 and the mound part 21 . 

[0281] In this case, electrodeposited metal phase 25 is not formed at the bottom of abrasive-grain-iayer 22a which 
makes a concave part. 

[0282] Thus, the abrasive grain layer 122 to which the ultra abrasive grain 14 adhered at the mound parts 21 and 
the convex plane part 127 respectively, is formed by the electrodeposited metal phase 25 and shown in Fig. 10. 
Where the electrodeposited metal phase 25 consist of priming electroplate layers 25a and 25b : and the first and second 
electrodeposited metal phases 25c, 25d, 25e, and 25f. 
Then the electrodeposited abrasive wheel 120 is formed. 

[0283] In this case, the degree of concentration of the ultra abrasive grains 14 at periphery domain 126 can be set 
higher than that of the central domain 124 by arranging the interval of the small abrasive-grain-iayer parts 24 suitably. 
[0284] As another process, electroplating may be carried out separately by masking one side of the convex plane 
part 1 27 in turns with mound part 21 -. 

[0285] In this case, if increase-and-decrease adjustment of the amount of addition of the ultra abrasive grains 14 in 
electroplate liquid is carried out, the degree of concentration at the periphery domain 127 and the central domain 124 
may be controlled as different value. 

[0286] Moreover, abrasive grain layer 24 may be formed directly by electroplating, without preparing priming elec- 
troplate layer to the mound parts 21 and the convex plane part 1 27 on a base metal 19. 

[0287] Masking is removed independently, and electroplating may be performed to bottom part 22A, then the bottom 
of abrasive-grain-layer 22a may be formed. 

[0288] In addition, the diameter of the electrodeposited abrasive wheel 120 is set, for example as 1 01 mm, and the 
width of the peripheral domain 1 26 is set, for example as about 3mm or less. 

[0289] The area of the ultra abrasive grains 14 to the whole surface area of grinding-surface 20a is set within the 
range of 20% - 80%, accounted by plane-projection of the electrodeposited abrasive wheel 120. 
[0290] The electrodeposited abrasive wheel 120 according to the embodiment is equipped with the composition 
mentioned-above, and conditioning is performed like the form of the first embodiment. 

[0291] And in the electrodeposited abrasive wheel 120 especially according to the embodiment, the degree of con- 
centration of ultra abrasive grains 14 is higher at peripheral domain 126 on polishing-surface 20a than the central 
domain 124. 

[0292] Therefore, the stability of the electrodeposited abrasive wheel 120 at the time of grinding becomes high, and 
electrodeposited abrasive wheel 120 seldom rocks and vibrates in the vertical direction, then plane balance is improved. 
[0293] Moreover, ground wastes etc. can be discharged outside from the concave groove 1 7 suitably prepared in 
the peripheral domain 126. 

[0294] At the peripheral domain 1 26, since the height difference of ultra-abrasive grains 1 4 and the electrodeposited 
metal phase 25 is about 1/3 of the mean particle diameter of ultra-abrasive grain 14, and degree of concentration is 
high, whole surface contact is easy to occur at the time of grinding. 

[0295] However, if clogging are curried out at ultra-abrasive grains 1 4, the influence on sharpness is small and hardly 
make bad influence on the grinding performance at the central domain 1 24, because the width of the periphery domain 
126 is set as about 3mm or less. 

[0296] According to the embodiment as mentioned above, the vibration at the time of grinding can be suppressed, 
because plane balance can be kept in good condition by the contact of peripheral domain 126 of electrodeposited 
abrasive wheel 1 20 to pad 4. 

[0297] Furthermore, at the central domain 124, only the ultra abrasive grains 14 of the small abrasive-grain-layer 
parts 24 contacts to pad 4 : and the bottom of the abrasive-grain-iayer 22a doesn't contact to pad 4 at the time of grinding. 
[0298] Therefore, the abutment pressure at ultra abrasive grains 14 is high, and rough grinding and finish grinding 
can be performed continuously, and sharpness is good. 

[0299] And grinding can be carried out finely, without crushing the opening of the foamed layer of pad 4. 

[0300] Moreover, concerning the periphery domain 126, many small abrasive-grain-layer parts 24 may be formed at 
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predetermined intervals like the central domain 1 24, and ultra abrasive grains 1 4 on the mound parts 21 may be adhered 
by the electrodeposited metal phase 25. 

Sri ri !! iS ?of ' if ?f h meter ° hSi9ht H ° f the Sma " abrasive-grain-layer parts 24 are made the same as the 
central domain 124, and the interval of the small abrasive-grain-layer parts 24 is narrowed than the central domain 
124, men the degree of concentration of an ultra abrasive grains 14 can be raised 

[0302] Or the number of the ultra abrasive grains 14, which adhered to the small abrasive-grain-layer parts 24 at the 
moT her t " 126 ' be m ° re tha " the Sma " abrasive-grain-layer part 24 at the central domain 24 
[0303] If such composition is adopted, sharpness is good and clogging can be prevented certainly and the discharge 
performance of ground wastes will be improved even at the periphery domain 1 26 

[0304] Moreover the arrangement of the small abrasive-grain-layer parts 24 at the central domain 124 may be prop- 
fnLlTT mt ° ShapS ° f concentric circle . and spiral etc., in stead of the shape of lattice or meshes 
[0305] In addition, abrasive tool with metal binder phase should be preferable, which may be made to hold ultra- 
abrasive grains by sintering without using electroplating as electrodeposited metal phase 25 etc 

T hS WheSl 220 (Single layer abrasive to °0 according to the fourth embodiment is shown in Fig 11 
[03071 As shown in Fig. 12 and 13, the wheel is prepared and constituted of plural layers (three layers in figure) of 
abrasive i grain layer 224,which is formed in the shape of ring wrth concentric circle (or may not be concentric circle) 
m^o, -r 3 u ~ penmeter side of one - side 222a - w hich * ™stly round shaped on the disk shaped base metal 222 
[0308] The first abrasive-grain-layer 224A is formed at outermost part with maximum diameter (for example the 
same diameter as a base metal 222) on abrasive grain layer 224. 

f 0309 !^ th t "IT SidS ' thS SeC ° nd abrasive -9rain-layer 224B is formed at an interval, and the third abrasive-grain- 
layer 224C, which have minimum diameter at the innermost part, is formed at an interval 
[031 0] The abrasive grain layer is not formed inside of the third abrasive-grain-layer 224C 

[031 1] The ring shaped domain from the first to the third abrasive-grain-layer 224A, and B and C at one-side 222a 
on base metal 222, is set higher than other domains in thickness, (for example, the difference of height H shown in 

E22 ^ indicated as first base metal P art 222A < second base metal part 222B, and third base metal part 222C 
[031 3] And on second base-metal part 222B shown in Fig. 1 2 and 1 3, plural cylindrical mound parts 225 (protruded 
parts) are formed at intervals of predetermined, and the opening 226 of a cross-sectional round shape is formed at the 
center. 

[03 JoL Andthe m ° Stly rin 9 sha P ed sma » abrasive-grain-layer parts 228 are formed at the upper surface of the mound 
part 225. 

[0315] The ultra abrasive grains 214, such as diamond and CBN, are distributed and adhered on this small abrasive- 
^ a i n J aye / PartS 228 by thS metal binder phase < e 'ectrodeposited metal phase) 215 of nickel or nickel alloy. 
[0316] An ultra abrasive grains 214 constitute the single layer abrasive tool, which arranges only one layer in the 
thickness direct.on, and for example, this small abrasive-grain-layer part 228 is manufactured by electroplating 
[0317] In addition, many small abrasive-grain-layer parts 228 of the same composition are formed on the first base- 
metal part 222A and third base-metal part 222C. 

KTiSL t ^if *!HT in Fi9 ' 1 3 ' inSWe ° f thS b8Se meta ' 222 ' a Water P a,h 230 is formed coveri ng the domains from 
the first to the third abrasive-grain-layer parts 224A, 224B, and 224C. 

[ °l 19 LJ hiS Waterpath 230 P ass throu 9h the openings 226 formed in the center of each small abrasive-grain-laver 
parts 228 prepared from the first to the third abrasive grain layer 224A, 224B. and 224C 

[0320] Pure water is supplied as grinding liquid from the supply source, which is not illustrated, and circulated through 
the inside of the water path 230, then discharged outside from each opening 226 

I0 l 2 IL , HSre ' ^ innSr diameter d of °P enin 9 226 is set as the range of 0.5-3mm, and the diameter D of the mound 
part 225 (protruded part) is set within the range of 2d-10d. 

[0322] Moreover, the height h of the mound part 225 from each base-metal part 222A, and B and C is set as the 
range of u, 1 -5mm. 

[0323] Furthermore, the distance L of two adjacent mound parts 225 and 225 is set within 1/3-2 times as much as 
the diameter D of the mound part 225. 

£55 n^iot SU h o?f ? r9e ^ 232 iS constituted < for exam P |e ' in the shape of meshes between the adjoining 
mound parts 225 and 225 at each base-metal part 222A, and B and C 

[0325] An abrasive grain layer will not be formed at this sub-discharge path 232, and the grinding wastes or the 
solidification of slurry s etc. of pad 4 will be discharged with grinding liquid. 

[0326] Furthermor e! the mostly ring shaped main discharge path 234 is formed in the crevice among the first to the 
third abrasive-grain-layer 224A : B, and C. 

[0327] The main discharge path 234,234 is broader than the sub discharge path 232. and the depth is also deeply 

formed in the same distance as the level difference H of the base-metal parts 222A 222B and 222C 

[0328] Moreover, the concave groove 1 1 7 for discharging slurry s or grinding waste, etc. is formed in the diameter 
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direction at the predetermined interval, for example, 45 degree interval, at the first to the third abrasive-qrain-iayer 
224A, and B and C. 

[0329] This concave groove 117 is formed in one sequence in Fig. 11 so that a straight line may be made toward the 
first to the third abrasive-grain-layer 224A, and B and C. 

[0330] And the bottom is mostly set as the same depth position with the main discharge path 234. 
[0331] In addition, the concave groove 117 does not necessarily formed in one sequence, it may be shifted and laid 
out towards diameter direction, in different position along circumferential direction at the first to the third abrasive-grain - 
layer 224A, and B and C. 

[0332] Moreover, more concave groove 117 may be formed at outside layer than at inside layer. 

[0333] Thus, if it is formed as such way, cooling efficiency and the discharge performance of grinding wastes are 

good among the first to the third abrasive-grain-iayer 224A, B, and C. 

[0334] The wheel 220 according to the embodiment is constituted as mentioned above, then the manufacture method 
of a wheel 220 is explained by Fig. 14. 

[0335] In Fig. 14 (A), 222a, which is one-side of the disk shaped base metal 222 and consists of SUS304 etc. for 
example, is partially removed by etching etc., and the ring shaped upheaval of two or more layers are left, and referred 
to as first base-metal part 222A, second base-metal part 222B, and third base-metal part 222C. 
[0336] Within the portions removed by etching, the domain between each base-metal part 222A, and B and C makes 
the main discharge path 234. 

[0337] Thus, 222a is formed at one-side of a base metal 222. 

[0338] in addition, one-side 222a may be formed by model fabrication etc. instead of etching. 

[0339] In addition, hollow water path 230 is formed inside of base metal 222 at the domain, which counters the first 

to the third base-metal part 222A, and B and C. 

[0340] This water path 230 passes through the openings 226 punched at intervals of predetermined at the first to 
the third base-metal part 222A, and B and C, respectively. 

[0341] Subsequently, in Fig. 14 (A), masking is performed except for the domain equivalent to the mound part 225, 
surrounding each openings 226 on the first-third base metal part 222A ,B } and C, that pass through to a water path 230. 
[0342] Nickel or nickel alloy is electrodeposited in the mostly cylindrical shape so that the circumference of openings 
226 may be covered. 

[0343] Many mound parts is formed at predetermined interval respectively, as shown 225 - in Fig. 14 (B). 
[0344] In addition, mound parts 225 - may be formed by etching, electrical discharge machining, etc instead of elec- 
troplate. 

[0345] In addition, the domain except for the mound parts 225 - constitutes sub-discharge path 232 on each base- 
metal part 222A, and B and C. 

[0346] Then before the electro-deposition of abrasive grain, in Fig. 1 4 (B), the main and sub discharge path 234,232 
etc., except for the mound parts 225 -, are masked by resin. 

[0347] Then electroplate is performed, discharging air from each openings 226 through water path 230. 

[0348] Thus as shown in Fig. 14 (C), ultra abrasive grains 14 are adhered to the upper surface of each mound part 

225 except for water path 230 by the metal binder phases 1 5, such as nickel. 

[0349] in addition, the electroplate liquid which contains ultra abrasive grains 1 4 may be discharged from each open- 
ings 226 through water path 230, and electroplated on the mound parts 225. 

[0350] In this case, water path 230 is electrodeposited, but ultra abrasive grains 14 do not adhere. 

[0351] By the way, at the first-third abrasive-grain-layer 224A, B and C, which are separated each other with the 

predetermined interval in the direction of diameter, the width Wa, Wb, and Wc are set as follows. 

[0352] That it has maximum value at innermost abrasive-grain-layer 224C and it is setup so that width may become 

narrower gradually toward outside layer. 

[0353] Therefore, it is set as Wa<Wb<Wc. 

[0354] Inaddition, each width of the first-third abrasive-grain-iayer 224A, B and C are set into fixed width, respectively. 
[0355] The reason is given as follows. 

[0356] in Fig. 1 1 , When the virtual lines a, b, c, and d with a direction which crosses mostly rectangulartoward rotation 

direction P of pad 4 at arbitrary positions, are inscribed to each abrasive- grain -layer 224A, and B and C. 

[0357] The grinding length (for example, the grinding length Ld1 of virtual line d) which intersects the outer abrasive 

grain layer with large diameter, becomes largerthan the grinding length which intersects the inner abrasive grain layer 

with smaller diameter. Then the workload at the time of grinding (grinding length) becomes larger. 

[0358] Therefore, the width of inner abrasive grain layer is enlarged, as to make the grinding length (work load) of 

each abrasive grain layer more uniform. 

[0359] For example at figure 11 , the virtual line prolonged toward mostly parallel direction to rotation direction P of 
a pad 4, against first-third abrasive-grain-layer 224A, and B and C, are drawn as virtual lines a, b, c, and d at arbitrary 
positions, shifted toward mostly rectangular to this direction. 
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S 60 . 6 T P J: * ,rt " a " ne a and b sha " ,ntersect the finst-third abrasive-grain-layer 224A, and B and C, virtual 
hne c shall mscnbe third abrasive-grain-layer 224C and intersect the first and second abrasive grain layer 224 A and 
B, and virtual line d shall inscribe and intersect first abrasive grain layer 224A ~ 

SanineTa TrTnTl T * th6 f a °rasive-grain-laye r 224A, and B and C which each 

virtual lines a, b, c. and d intersect is set up as follows 

Tf. « LI" 6 ffT 9 len9th ^ are3) °' thS firSt " third «brasive-grain-layer 224A, and B and C, which intersect to virtual 
line a, nearest to the center O of wheel 220, is indicated as La1 , La2 and La3 

hlh 9rin f ng len9th ° f tHe firSWhird abr ^ive-grain-layer 224A, and B and C, which interact to virtual 

line b, the second nearest to rotation center O, is indicated as Lb1 , Lb2 and Lb3 

KSn J^tf ' en9th ° f A and B ° f the firSt 9nd S6COnd abrasive grain la V er 224A ' B . which i^rsect to 

virtual line c, the third nearest to rotation center O, is indicated as Lc1 and Lc2 

JLT^r' W ° ' irSMhirt M -^"-l»V.r 224A, and B C .„ d.,.™,„ed so a, ,o 



2 x (La1 +La2+La3) = 2 x (Lb1 +Lb2+Lb3) = 2 x (Lc1 +Lc2) = 2x( Ld1 ) 

[0367] Thus it is set to Wa<Wb<Wc. 

7^ WhS !' 220 accordir, 9 t0 the embodiment is equipped with mentioned-above composition 
2 n 5 t H 9S6 perf0rming the conditioning of pad 4, a wheel 220 is rotated together with rotating pad 4, then the 
£ES 9 ? 0aP ra,S ' ng ° f 8 P8d 4 is carTied out ' and tne flatness is covered or maintained 
R a nri c Z °T °- ^'^l * Sma " ab rasive-grain-layer parts 228 of the first-third abrasive-grain-layer 224A 
forced t Z^Zr^lT' 224 ' 9rinding HqUid ' f ° r 6Xamp,e ' pure water ' are su PP |ied ^ from the openings 226 

t„ u thl " 0U9h the W3ter Path 230 10 tne 9 rindin S P° int °n ultra abrasive grain 21 4 and pad 4 
21 / if tl c™^ k ° n 8nd f olidification of ending wastes of pad 4 produced by grinding of ultra-abrasive-grains 
of In™ t abras,ve-gra,n-layer part 228, wiring metal of silicone wafer remained at pad 4, and grinding wastes 
of silicone etc., are suppressed among ultra-abrasive-grains 214 

n°rnmnU T a h tTh the ° f ^ V™*'" 9 " quid contain ing these grinding wastes is reduced, and the discharge is 

promoted at the main discharge path 234 through the sub-discharge path 232 

EL ITnt^T' ° f U ' tra abraSiVS 9rainS 214 iS promoted ^ Siding liquid, the damage of uttra 

S is suppressed ' S PreV6nted ' 3nd the deposition ^cumulation of various grinding wastes among grain 214 and 

l?^!Ln?*?f r V*[! ndin9 T StS ° f 3 Pad 4 ' ° ther VariOUS 9rindin 9 waste > etc - which were generated by ultra-abra- 
fl SS^SL 1 ' 1 T I abrasive - arai n-'ayer parts 228 on each abrasive-grain-layer 224A, and B and C are 
flushed with the grinding liquid discharged from openings 226. 

l Z^LIrTJ%r St ^ ar t, di " Charged thr0Ugh the ^b-discharge path 232,which is around the small abrasive- 
*sltXn P ToZ ' W Jt° Ck6d am ° ng "'tra-abrasive-grains 214 -, and discharged outside through the main 
discharge path 234 and the guide groove 217. 

[0376] Furthermore, the grinding point of ultra-abrasive-grain 214 - on each small abrasive-grain-layer part 228 are 

w^I'lT 3 ? ? 9rindi , ng " qUid SUPP ' ied fr ° m thS n6i 9 hb oring openings 226 spread enough, and grinding 
wastes don t accumulate among ultra abrasive grains 21 4 -and flushed 

EL , Furtber T rei ' 6Vel difference h between grinding point and the sub-discharge path 232 is set as to discharge 
grinding liquid and grinding wastes easily. 

mfvfLr^Tr' ° n ?! firSWhird abrasive -grain-layer 224A, B. and C of abrasive grain layer 224, concerning to 
the virtual lines a b. c. and d arranged at plural arbitrary positions shifted, toward the direction mostly rectangular to 
rotation direction P of pad 4, from center O of wheel 220,it is set as follows. ecianguiar to 

[0379] The sum of the grinding length on each virtual line (sum of area), 2 x 

(La1 + La2+La3), 2X (Lb1+Lb2+Lb3), 2x(Lc1+Lc2), 2x(Ld1) become mutually 

almost the same. 

5™! T !l en f Sh °T !° Rg - 15, 9rindin9 Can be P erfo rmed with almost uniform workload loaded at all the domains 

m£« in9 r? Cr0SS6S m ° Stly octangular toward the direction P of abrasive grain layer 224 

pad 4 d Tt T' r0Ck ' n9 m ° Vement iS n0t neoessarily required at the conditioning of pad 4. if wheel 220 is set on 
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[0436] Subsequently, the seventh embodiment of the present invention is explained by Fig. 20. 
[0437] At the wheel 340 shown in Fig. 20, the first and second small abrasive-grain-layer parts 326A and 326B are 
arranged one by one at the circumferential direction in the shape of character mostly like r /U that are the same form 
as the small abrasive-grain-iayer parts 326 by the sixth embodiment and prepared at the mound part 336 on outer 
^ abrasive grain layer 341 on one-side 322a of base metal 322. 

[0438] And third small abrasive-grain-layer part 342A and fourth small abrasive-grain-layer part 342B, with an aspect 
ratio smaller than the small abrasive-grain-layer part 326, are prepared between pairs os the first and second small 
abrasive-grain-layer parts 326A and 326B. 

[0439] And the third and fourth small abrasive-grain -layer parts 342A and 342B are arranged dissociated from other 
w small abrasive-grain-layer parts respectively. 

[0440] The third small abrasive-grain-layer parts 342A have aspect ratio with width Lb and length Lc (<La). 
[0441] And formed longitudinally laid out mostly in parallel to the first small abrasive-grain-layer part 326A. 
[0442] Fourth small abrasive-grain-layer parts 342B have the aspect ratio with width Lb and length Ld (<La). 
[0443] And formed longitudinally laid out mostly in parallel to the second small abrasive-grain-layer part 326B. 
15 [0444] Moreover, the fifth small abrasive-grain-layer part 342C and sixth small abrasive-grain-layer part 342D are 
prepared respectively, with small aspect ratio and with the same width Lb as the small abrasive-grain-layer part 326, 
at the opposite side toward circumferential direction from third and fourth small abrasive-grain-layer parts 342A and 
342B against the first and second small abrasive-grain-iayer parts 326A and 326B. 

[0445] The fifth and sixth small abrasive-grain-layer parts 342C and 342D are arranged dissociated from other small 
abrasive-grain-layer parts 326A, 326B, 342A, and 342B, respectively. 
[0446] These small abrasive-grain -layer parts 342A, 342B, 342C, and 342D are also formed on the mound part. 
[0447] The wheel 340 according to the seventh embodiment is equipped with composition mentioned-above. 
[0448] Since the third-sixth small abrasive-grain-layer part 342A-342D are distributed suitably between the first and 
second small abrasive-grain-iayer parts 326A and 326B and arranged almost in parallel with either of the small abrasive- 
25 grain-layer parts 326 A and 326B. 

[0449] Plural small abrasive-grain-layer parts 326A, 342A, and 342C with large grinding length at the time of grind 
machining of pad 4, and plural small abrasive-grain-iayer parts 326B, 342B, and 342D, which are easy to discharge 
grinding waste, will continue by turns in circumferential direction. 

[0450] Then grinding efficiency will be improved much more upwards and the clogging by grinding waste can be 
30 canceled suitably. 

[0451] Furthermore, the stability at polishing surface of wheel 340 is improved much more because the small abra- 
sive-grain-iayer parts 342A-342D are increased. 

[0452] Subsequently, the eighth embodiment of the present invention is explained in Fig. 21 . 
[0453] At the wheel 350 shown in Fig. 21 , mostly ring-like abrasive grain layer 352 is formed at the perimeter side 
35 of one-side 322a of disk shaped base metal 322. 

[0454] This abrasive grain layer 352 constructs with each two pairs of the first small abrasive-grain-iayer part 326A, 
326A and the second small abrasive-grain-layer part 326B, 326B into rhombus (or the shape of mostly parallel crosses) ' 
and constitutes rhombus formed part 354. 

[0455] Every 2 sets of this rhombus formed part 354 are formed in the direction of a diameter, for example, and it is 
40 arranged one by one in the circumferential direction. 

[0456] Therefore, 2 sets of rhombus formed parts 354,354 located in a line in the direction of diameter, are formed 
to overlap with the diagonal line which mostly bisections each rhombus formed part 352 by a central line 01. 
[0457] And in each rhombus formed part 354, the first two small abrasive-grain -layer part 326A, 326A and the second 
small abrasive-grain-layer part 326B, 326B are arranged each other to counter mutually. And each small abrasive- 
grain-layer parts 326A and 326B are laid out dissociated mutually. 
[0458] According to such composition, at each rhombus formed part 354, the first small abrasive-grain-layer part 
326A with large grinding length, which makes the angle approximately toward the grinding direction G in the diameter 
direction of wheel 350, and second small abrasive-grain-layer part 326B with short grinding length, which makes mostly 
rectangular cross to grinding direction G, are arranged by turns. 
so [0459] And also, the first small abrasive-grain -layer part 326A and second small abrasive-grain-layer part 326B are 
arranged by turns in the circumferential direction. 

[0460] Therefore, the effect appears that the amount of grinding can be greatly secured and the clogging of grinding 
wastes can be discharged effectively at each time. 

[0461] Furthermore, since the number of small abrasive-grain-layer parts 326 is increased, the stability also improved 
55 at the time of grinding. 

[0462] Subsequently, the ninth embodiment of the present invention is explained in Fig. 22. In the wheel 360 shown 
in Fig. 22, at the abrasive grain layer 362 on one-side 322a of base metal 322, 2 pairs of first small abrasive-grain- 
layer part 326A and second small abrasive-grain-layer part 326B are arranged to rhombus (or mostly the shape of 
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parallel crosses), and constitutes the rhombus formed part 364. 

[0463] Furthermore, using first small abrasive-grain-layer part 326A or second small abrash/e-grain-iayer part 326B 
which constitutes each element, as common element, many rhombus formed part 364 - are arranged in the shape of 
meshes, 

[0464] And in each rhombus formed part 364, the first two small abrasive-grain -layer part 326A, 326A and the second 
small abrasive-grain-layer part 326B, 326B are arranged each other to counter mutually. And each small abrasive- 
grain-layer parts 326A and 326B are laid out dissociated mutually. 

[0465] According to the present embodiment, since plural rhombus formed-part 364 - is arranged on the whole sur- 
face of one-side 322a, at the time of grinding, the first small abrasive-grain-layer part 326A or second small abrasive- 
grain-layer part 326B with large grinding length, which has the angle approximately near to grinding direction G. and 
second small abrasive-grain-layer part 326B or first small abrasive-grain-layer part 326A with short grinding length, 
which mostly make rectangular cross to grinding direction G, are arranged by turns. 

[0466] The effect appears that the amount of grinding can be greatly secured and that the clogging of grinding wastes 
can be discharged effectively at each time. 
15 [0467] Furthermore, stability at the time of grinding will be improved much more because the number of the small 
abrasive-grain-layer part 326 is increased. 

[0468] Subsequently, the embodiment of the tenth of the present invention is explained in Fig. 23. 

[0469] In the wheel 370 shown in Fig. 23, the mostly ring-like abrasive grain layer 372 is formed in the perimeter 

side on one-side 322a of base metal 322. 
20 [0470] At this abrasive grain layer 372 plural mostly circular (the shape of a curve) small abrasive-grain-layer parts 

374 - are laid out toward the longitudinally direction of central line 01 with 1/2 length of the small abrasive-grain-iayer 

part 374 shifted its position one by one, at the both side of central line 01 - pulled at predetermined intervals. 

[0471] One of the small abrasive-grain-iayer parts 374 countered on both sides of these central lines 01 and shifted 

one by one, is referred as the third small abrasive-grain-layer part 374A, and another is referred as fourth small abrasive- 
25 grain-layer part 374B. 

[0472] Therefore, by the plane projection of wheel 370 at its perimeter side, for example, third mostly circle-like small 
abrasive-grain-layer part 374A is laid out so that central point of the circle may be located in the left-hand side of a 
central line 01 toward the central line 01 direction. 

[0473] And fourth small abrasive-grain-layer part 374B at the right-hand side of a central line 01 is laid out, shifted 
30 mostly 1 / 2 length of third small abrasive-grain-layer part 374A from the symmetry position of third small abrasive- 
grain-layer part 374A toward center point O. 

[0474] And the third and fourth small abrasive-grain-layer parts 374A and 374B shifted mostly 1 / 2 length and coun- 
tered on both sides of a central line, are arranged in two pairs for each central line 01 at circumferential direction, and 
constitutes the abrasive grain layer 372. 
35 [0475] Each small abrasive-grain-iayer parts 374A and 374B are separated mutually and respectively, and the both 
ends of each small abrasive-grain-layer parts 374A and 374B are at the mostly equal distance from a central line 01 . 
[0476] Furthermore, since the small abrasive-grain-iayer part 374 - is mostly circular, 374a which is one half of small 
abrasive-grain-layer part 374A in Fig. 23 makes the inclined angle nearer to the grinding direction G, therefore grinding 
length is large. 

40 [0477] The another half of 374b crosses mostly rectangular toward grinding-direction G then clogging can be can- 
celed, 

[0478] Moreover, in fourth small abrasive-grain-layer part 374B, one half of 374a and other half of 374b are conversely 
arranged against small abrasive-grain-layer part 374A in the direction of length, 

[0479] Therefore, there appears the effect that the amount of grinding can be secured greatly, the clogging of grinding 
wastes can be canceled effectively at each time, and the stability at the time of grinding is good. 
[0480] In addition, the curve-like small abrasive-grain-layer parts 374 don't necessarily need to be arranged mostly 
circle-like shaped parts oppositely, they may be arranged in one direction 

[0481] Moreover, third small abrasive-grain-layer part 374A and the fourth small abrasive-grain -layer part 374B may 
be arranged oppositely without shifting toward the central line 01 direction. 

so [0482] Moreover, as for other example of the mostly curve-like small abrasive-grain-iayer part 374, it may be consti- 
tuted and arranged mutually as S character-like form in the direction of diameter or in the circumferential direction. 
[0483] The proper small abrasive-grain-layer parts mentioned above, for example, the abrasive grain layer 324 etc. 
which are the combination of the first and second small abrasive-grain-layer parts 326A and 326B may be formed in 
plural ring shape such like three layers etc. in Fig. 11 , or in spiral like as shown in Fig. 16. 

55 [0484] The wheel 420 (single layer abrasive tool) according to the eleventh enforcement is constituted as follows. 
For example, shown in Fig. 24 to Fig. 26, the abrasive grain layer 424 which consists of two or more layers (a figure 
three layers) which make the shape of ring of concentric circle (it may not be a concentric circle) at the perimeter side 
of one-side 422a, which is mostly round shaped on the disk shaped base metal 422, is formed. 
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[0485] As for an abrasive grain layer 424, first abrasive-grain- layer 424A with the maximum diameter (for example, 
the same diameter as a base metal 422) is formed at outermost perimeter side. 

[0486] At the inner side, second abrasive-grain-layer 424B is formed at an interval, and third abrasive-grain-layer 
424C with the minimum diameter at innermost side is formed at an interval. 
5 [0487] The abrasive grain layer is not formed inside of third abrasive-grain-layer 424C. 

[0488] At one-side 422a on base metal 422, as shown in Fig. 25, at each ring shaped domain of the first-third abrasive- 
grain-layer 424A, and B and C, plural mound parts 425 (protruded part) of mostly columnar form or mostly truncated 
cone form are formed toward the circumferential direction at predetermined intervals. 

[0489] And the concave part 426, which is caved mostly in cone shape , and formed on the center of the upper surface 
10 425a. 

[0490] And the inner diameter D1 of the opening 426a at this concave part 426 is set as the size with smaller than 
the mean particle diameter of ultra abrasive grains 1 4. And the depth m is set mostly as 1 /2 or less of the mean particle 
diameter of an ultra abrasive grain 14. 

[0491] Therefore, the ultra abrasive grain 14, such as a single diamond or CBN is plugged in and adhered to this 
1$ concave part 426, for example, dropped in about 1/4-2/5 of mean particle diameter. 

[0492] And a part of ultra abrasive grain 1 4, which is covered by the metal binder phases 427 such as an electrode- 
posited metal phase of nickel or nickel alloy, is adhered at upper surface of 425a on the mound part 425, then constitutes 
the small abrasive-grain -layer part 428. 

[0493] In other word, the electrodeposited abrasive tool is formed adhering single ultra abrasive grain 1 4 427 on the 
20 mound part 425 -with metal binder phase. 

[0494] Grinding point q which carries out the grinding to the grinding work piece is constituted as follows(refer to Fig. 

[0495] By making narrowing sharp comer part or an acute part of an ultra abrasive grain 1 4 drop in to concave part 
425, the corner part or the acute point at other countered ends will project up. 
25 [0496] And at each of the first-third abrasive-grain-layer 424A, and B and C, the sub-discharge path 430, for example, 
is constituted between the mound parts 425, 425 which adjoin each other in the circumferential direction. 
[0497] An abrasive grain layer will not be formed in this sub-discharge path 430, then the grinding wastes of a pad 
4, the solidification of slurry s, etc. will be discharged with grinding liquid. 

[0498] Furthermore, the mostly ring-like main discharge path 431 is formed at the diametric directed crevice among 
30 the first-third abrasive-grain-layer 424A, B, and C. 

[0499] The main discharge path 431 and the sub-discharge path 430 are formed in the same depth for example. 
[0500J The grinding wastes at these main and sub discharge path 431 ,430 etc. will be discharged outside through 
the sub-discharge path 430 at the outermost first abrasive-grain-layer 424A. 

[0501] Here, outer diameter D at the base of the mound part 425 is set within the range of 1 .3 to 3 times as much 
35 as the mean particle diameter of an ultra abrasive grain 14. 

[0502] It is possible to prevent deposition of the grinding wastes at grinding point, and to wash them away smoothly 
within this limits. 

[0503] If smaller than 1 .3 times, the strength of the mound part 425 fails, then ultra abrasive grain 14 will become 
easy to drop out by grinding resistance, and the mound part 425 will tend to suffer a loss. 

[0504] If larger than 3 times, the arrangement interval of an ultra abrasive grain 14 becomes too large, then a fault 
will arise that grinding capability will decline or the wear of ultra abrasive grain 1 4 will be set forward. 
[0505] Moreover, the range of height H of the mound part 425 on one-side 422a of base metal 422 may be 
0.05-3.0mm. 

[0506] Grinding liquid and grinding waste are poured easily and can be discharged between a grinding point and the 
main and sub discharge path 431 ,430 on a base metal 422 within this range. 

[0507] In addition, if the electrodeposited metal phase etc. is formed at one-side 422a of a base metal 422, the 
distance from this electrodeposited metal phase etc. will make height H. 

[0508] Distance M between the mound parts 425,425 which adjoin each other in the direction of diameter and the 
circumferential direction is set in range as 1 / 3 -twice of outer diameter D of the mound part 425. 
[0509] Within this range, grinding performance is secured, and the mound parts 425,425 is made into the main 
discharge path 431 and the sub-discharge path 430, then grinding liquid and grinding wastes are poured easily and 
can be discharged. 

[0510] And if smaller than 1/3 time, although grinding performance is increased, grinding waste etc. becomes easy 
to be blocked, if larger than twice, grinding efficiency will decrease. 

[051 1 ] The wheel 420 according to this enforcement is constituted as mentioned above, subsequently and the man- 
ufacture method of a wheel 420 is explained in Fig. 27. 

[0512] In Fig. 27 (A)., one-side 422a of the base metal 422 on the disk form which consists of SUS304 etc. is partially 
removed mostly in the shape of cone by etching or cutting, etc. 
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[0513] As shown in (B) of this figure, dimple part 426A— is formed in the shape of ring at predetermined intervals, 
and moreover formed in three layers at intervals and in the direction of diameter, corresponding to the first-third abra- 
sive-grain-layer 424A, B and C. 

[0514] In addition, dimple-part 426A— may be formed at one-side 422a by electrical discharge machining, model 
fabrication, etc. in stead of etching. 

[051 5] Subsequently as shown in Fig. 27 (C), resin masking is carried out on one-side 422a, except for the domain 
equivalent to the mound part 425, which is around each dimple-part 426A. 

[051 6] Nickel or nickel alloy is electroplated to dimple-part 426A and its circumference, and electroplate is deposited 
and upheaved. 

[051 7] Thus many mound part 425 - shown in Fig. 27 (D) is formed at predetermined intervals respectively 
[0518] In that case, a concave part 426 will be formed at upper surface 425a on the mound part 425, because 
electroplate is deposit to dimpie-part 426A and its circumference with equal thickness. 

[051 9] Here in order to prepare electroplate formation of the mound part 425 in truncated cone shape, it should be 
controlled as follows. 

[0520] That side surface 434a of masking part 434 is arranged with inclination into truncated cone shape as to project 
toward outside along with projection from upper part of single-side 422a on base metal 422. Thus deposition domain 
is controlled. 

[0521] Moreover, the side surface 434a of the masking part 434 should be in the shape of erect cylinder in order to 
form the mound part 425 in an almost columnar. 

[0522] And ultra abrasive grains 14 are dropped to concave part 426 on upper surface 425a of each mound part 425 
with vibration for example. 

[0523] Since the diameter D1 of an opening of concave part 426 is set up smaller than the mean particle diameter 
of an ultra abrasive grains 14 in that case, the comer part or acute part of ultra abrasive grains 14 will drop in. And 
other comer parts or acute part, which are at mostly opposite position, project toward the position upper and tip side. 
[0524] in case of abrasive grain electro-deposition in Fig. 27 (E), other domains except for upper surface 425a on 
each mound part 425 is electroplated, i.e. the main and sub discharge path 431 ,430 etc. are masked with the resin 
masking part 434. 

[0525] In such way ultra abrasive grains 1 4 are adhered to upper surface 425a of each mound part 425 by the metal 
binder phases 427, such as nickel or nickel alloy. 

[0526] The amount of projection of the ultra abrasive grain 14 from the metal binder phase 427 becomes about 
2/3-4/5 of mean particle diameter for example. 

[0527] Also in the figure 24, the virtual line prolonged in the parallel direction toward rotation direction P of a pad 4 
against the first-third abrasive-grain -layer 424A, and B and C is drawn as virtual lines a, b, c, and d in arbitrary positions 
shifted toward mostly rectangular direction to this direction. 

[0528] Then , like as the fourth embodiment mentioned above, the sum of each grinding length (area « work load) of 
the domain of the first-third abrasive-grain-layer 424A, and B and C, where each virtual lines a, b, c, and d cross, can 
be made almost uniform. 

[0529] Then grind machining with higher flatness can be carried out. 

[0530] When the wheel 420 according to this embodiment is equipped with composition mentioned-above and the 
conditioning of a pad 4 is performed, grinding wastes of pad 4 produced by the grinding with ultra abrasive grain 14 at 
each small abrasive-grain-layer part 428, the wiring metal of a silicone wafer remained in pad 4, and grinding wastes 
of silicone, etc. are suppressed from being adhered and solidified among ultra abrasive grain 14. 
[0531] And viscosity of the grinding liquid containing these grinding wastes is reduced, and the discharge to the 
exterior is promoted through the sub-discharge path 430 and the main discharge path 431 . 

[0532] Furthermore, cooling of an ultra abrasive grain 14 is promoted and the damage of an ultra abrasive grain 14 
is prevented with grinding liquid, and various grinding wastes can suppress carrying out self-possessed deposition 
among ultra abrasive grain 14 and 14. 

[0533] Subsequently, the twelfth embodiment of the present invention is explained by Fig. 28, with omitting the ex- 
planation to the part and material the same as that of the eleventh embodiment mentioned above, using the same mark. 
[0534] The wheel 440 shown in Fig. 28 has the same composition as wheel 420 according to eleventh embodiment. 
[0535] Difference is that the abrasive grain layer 442, which is arranged with plural small abrasive-grain-layer parts 
428 - at predetermined interval is formed in continuous shape of a spiral of one layer. 

[0536] It is desirable that if abrasive grain layer 442 is formed at least in three layers, at an interval in the direction 
of diameter (formed in three layers in Fig. 28). 

[0537] Also in this embodiment if abrasive grain layer 442 is considered as three layers turned inside from the outside 
direction of diameter, it is spirally and continuously formed one by one, as the first abrasive grain layer of the outermost 
circumference 442 A, the second abrasive grain layer 442 B, and third innermost abrasive-grain-layer 442C. 
[0538] The spiral main discharge path 431 is formed among each abrasive grain layer, and many sub-discharge- 
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path 430 - which pass through to the main discharge path 431 is formed among the small abrasive-grain-layer parts 
428,428 of each abrasive grain layer. 

[0539] I n addition, other concave parts 426 may be adopted in stead of the form mentioned-above embodiment about 
the mound part 425. 

5 [0540] For example, electroplate formation at the mound part 425 may be carried out in mostly truncated cone shape 
or mostly columnar shape, in stead of forming dimple-part 426A at one-side 422a on base metal 422 as shown in Fig 
29 (A). 

[0541] After that, cone-shaped concave part 445 may be formed at the central part of upper surface 425a. 
[0542] Or V shaped concave part 446 may be formed of by cutting etc. in the direction of diameter of upper surface 
10 425a, after forming the mound part 425. 

[0543] Moreover, the mound part 425 and the metal binder phase 427 may be formed with metal bond in stead of 
the forming method by electroplate etc. 

[0544] Or the mound par 425, model fabrication with that of base plate 422 may be adopted. 

[0545] The electrodeposited abrasive wheel (eiectrodeposit abrasive tool) according to the 14th embodiment has 
is been composed with the various form of embodiment mentioned-above. 

[0546] For example, it has the almost same composition as the electrodeposited abrasive wheel 20 shown in the 
first embodiment, and especially composed with 1 or plural blocky ultra abrasive grain adhered to the small abrasive- 
grain-layer part 24 on each protruded part 21 of a base metal 1 9 by the metal binder phase. 

[0547] Here, a blocky ultra abrasive grain is referred as follows, as shown in Fig. 30 (A), (B), and (C), abrasive-grain 
20 image projected in 2 dimensions, that the ratios (eccentricity) y/x of x axis and y axis with the maximum size of two 
symmetry axes, are 1 -1 .2. and ultra abrasive grain of the form near regular polygons, such as parallelepiped or globular 
form, etc. 

[0548] On the other hand, irregular ultra abrasive grain is referred as that with the ratio of y axis and x axis is more 
than 1 .2. 

25 [0549] For example, each ultra abrasive grain 518 shown in Fig. 30 (A), (B), and (C) is set to y / x= 1 .0, and the 
super-abrasive grain 14 shown (D)in this figure is set to y /x=2.0. 

[0550] The ultra abrasive grain 51 8 are adhered to the whole surface electrodeposited abrasive wheel 20, for example 
of 1-500 pieces, and preferably, 11-500 range of ultra abrasive grains 518 are adhered by the electrodeposited metal 
phase 25. 

30 [0551] Moreover, as shown in Fig. 31 , plural uitra-abrasive-grains 518 - fixed to each small abrasive-g rain-layer part 
24 are arranged and adhered at least on plural ultra-abrasive-grain sequence 51 8A, arranged in the shape of ring at 
the perimeter side, only with the blocky ultra abrasive grain 518. 

[0552] And this ultra-abrasive-grain sequence 51 8A shall also contain the ultra abrasive grain 1 8, which is adhered 
at side 21c of protruded part 21, and also these shall be arranged only with the blocky ultra abrasive grain. 
35 [0553] Therefore, the ultra abrasive grain at the inner side surrounded by ring-like ultra-abrasive-grain sequence 
51 8A may include the irregular ultra abrasive grain. 

[0554] But all ultra abrasive grains may consist of blocky ultra abrasive grain 51 8 for the ease on manufacture. 
[0555] When performing grinding using such an electrodeposited abrasive wheel 20, at each small abrasive-grain- 
layer part 24 of electrodeposited abrasive wheel 20, the rough grinding of pad 4 is performed with blocky ultra abrasive 

40 grain 51 8 first, at the comer R part. 

[0556] Then, finish grinding is performed with the ultra abrasive grain at the top part, which follows corner R part, 
and especially with blocky ultra-abrasive-grain sequence 51 8A at the perimeter of ultra-abrasive-grain 51 8 
[0557] Especially comer part, which turns to the outside of ultra-abrasive-grain sequence 51 8A of the perimeter, or 
ridgeline part, etc. can carry out grinding with moderate sharpness, without too much sharpness. 

45 [0558] Even if a scratch arises, it can be stopped as small one. 

[0559] According to this embodiment as mentioned above, since the small abrasive-grain -layer part 24 was consti- 
tuted from a blocky ultra abrasive grain 51 8 - , grinding can be performed in good sharpness without too much sharpness 
at the portion of blocky ultra-abrasive-grain 518 - turned to an outside, which is arranged on ultra-abrasive-grain se- 
quence 51 8A at the perimeter by plane projection. 

50 [0560] Furthermore, sharp portion does not break and doesn't suffer chipping because irregular ultra abrasive grain 
is not used, and even if a scratch arises at grinding work piece, it will be stopped in small one. 

[0561] Furthermore, sharp portions, such as a corner part and a ridgeline part will not suffer crush at the time of 
grinding. 

[0562] Then it will not remain in pad 4 and the surface of grinding work pieces, such as a wafer, is not scraped, or 
55 a scratch is not formed, and a good mirror polish will be curried out. 

[0563] Moreover, each electrodeposited abrasive wheel according to each above-mentioned embodiments may be 
used for carrying out grinding of pad 4, equipped on the wafer career 5, and rotated at eccentric position against pad 
4 in stead of conditioner 8. 
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[0564] Moreover, in the each embodiment mentioned above, mound part 21- and small abrasive-grain-layer part 24 
- are formed as almost columnar shape or in the shape of a rectangular parallelepiped. 

[0565] But the form of small abrasive-grain-layer parts or protruded parts should not be limited to these example 
and should just have height H from the bottom of abrasive-grain-iayer 22a, more than the mean particle diameter of 
ultra abrasive grain 14. 

[0566] For example, the shape of a convex curved surface, such as the shape of a hemisphere or triangular pyramid 
form will be sufficient. 

[0567] Moreover, the electrodeposited abrasive wheels 20 and 30,120 and the wheel 220,240, - etc which con- 
stitute the abrasive tool according to each embodiment of the present invention, it is emphasiz'ed'that other polish 
grinding equipments in addition to the conditioner used for CMP equipment, may be adopted 
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15 



1 . An abrasive tool with metal binder phase which has plural protruded parts formed In base metal, and has abrasive 
gram layer with small abrasive-grain-layer parts set at an interval mutually and ultra abrasive grains are adhered 
at these protruded parts by metal binder phase. 

2. An abrasive tool according to claim 1 , wherein said small abrasive-g rain-layer parts are equipped with plural ultra 
20 abrasive grains, respectively. 

3. An abrasive tool according to claim 1 , wherein said small abrasive-g rain- layer parts are prepared as the height 
from the bottom of abrasive-grain-layer among adjoining small abrasive-grain-layer parts is more than the mean 
particle diameter of ultra abrasive grains. 
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4. 



An abrasive tool according to claim 1 , wherein said protruded parts are formed in almost columnar shape with 
corner R parts and the top parts, and ultra abrasive grains are arranged at these comers R parts and top parts. 

5. An abrasive tool according to claim 1 , wherein the ultra abrasive grains prepared at each said small abrasive- 
grain-layer parts are 1 1 -500 pieces, and the rate which the ultra abrasive grains occupy against the whole area of 
said abrasive grain layer accounted by plane projection, is set at the range of 20% - 80%. 

6. An abrasive tool according to claim 1 , wherein said small abrasive-grain-layer parts are arranged at the central 
domain except for the peripheral domain on the surface of abrasive grain layer. 

7. An abrasive tool according to claim 1 , wherein smallness abrasive-grain-layer parts are arranged at the peripheral 
domain except for the central domain on the surface of abrasive grain layer. 

8. An abrasive tool according to claim 1 , wherein abrasive grain layer is equipped with a central domain and a outer 
peripheral domain, and plural said small abrasive-grain-layer parts are formed at an interval mutually at said central 
domain, and plural ultra abrasive grains are adhered at said small abrasive-grain-iayer parts by the metal binder 
phase respectively, and ultra abrasive grain are fixed by the metal binder phase at said peripheral domain, and 
the degree of concentration of ultra abrasive grains is higher in the peripheral domain than said central domain. 

9. An abrasive tool according to claim 1 , wherein said small abrasive-grain-layers are prepared to form openings 
which discharge grinding liquid, mostly at their center. 

10. An abrasive tool according to claim 1 , wherein discharge path is formed at other domains except for said small 
abrasive-grain-layer part. 

11 . An abrasive tool according to claim 9, wherein the opening of said small abrasive-g rain -layer parts are prepared 
within $ 0.5-3. Omm in diameter. 

12. An abrasive tool according to claim 9, wherein the diameter of said protruded parts is prepared as 2 - 1 0 times of 
55 the diameter of said openings. 

13. An abrasive tool according to claim 1 , wherein the height of the protruded parts against the bottom of said base 
metal is in the range of 0.1 -5.0mm. 
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14. An abrasive tool according to claim 1 , wherein the distance between adjacent said protruded parts is in the range 
of 1 / 3 -2 times of average diameter of protruded part. 

15. An abrasive tool according to claim 1 , wherein said abrasive grain layer is formed in plural layers of ring shape or 
spiral shape. 

16. An abrasive tool according to claim 9, wherein discharge path is prepared among said abrasive grain layers laid 
out in the direction of diameter at an interval. 

17. An abrasive tool according to claim 1 , wherein only one layer of ultra abrasive grains are fixed in the thickness 
direction of metal binder phase at said small abrasive-grain-layer parts. 

18. An abrasive tool according to claim 1 , wherein said small abrasive-grain-layer parts have the first small abrasive- 
grain-layer parts which incline one-directionally against the diametrical central line passing through the center of 
base metal, and the second small abrasive-grain-layer parts which incline toward opposite direction. 

19. An abrasive tool according to claim 18, wherein small abrasive-grain -layer parts with different aspect ratio are 
included at said first and second small abrasive-grain-iayer parts, respectively. 

20. An abrasive tool according to claim 1 8, wherein said small abrasive-grain-layer parts are dissociated mutually, and 
formed in mostly rhombus and arranged in the radial shape 

21 . An abrasive tool according to claim 1 8, wherein said first and second small abrasive-grain-layer parts are arranged 
along circumferential direction of base metal by turns, and prepared in the shape of ring. 

22. An abrasive tool according to claim 1, wherein said small abrasive-g rain-layer parts have the portion incline one- 
directionally against the diametrical central line passing through the center of base metal, and the portion which 
incline toward opposite direction. 

23. An abrasive tool according to claim 22, wherein the third and fourth small abrasive-g rain -layer parts are prepared 
at which said small abrasive-grain-layer parts are formed in the shape of curve, and countered and faced on both 
sides of the diametrical central line, or shifted along with a central line. 

24. An abrasive tool according to claim 1 , wherein said small abrasive-grain- layer parts are arranged all over the base 
55 metal. 

25. An abrasive tool according to claim 1 , wherein a single ultra abrasive grain is adhered at said small abrasive-grain- 
layer parts by the metal binder phase. 

40 26. An abrasive tool according to claim 25, wherein said small abrasive-g rain -layer parts are formed by adhering ultra 
abrasive grain at concave parts formed at the upper surface of protruded parts on base metal. 

27. A metal bonded single layer abrasive tool according to claim 25, wherein the outer diameter of said protruded parts 
is within the range of 1 .3 to 3 times of the mean particle diameter of ultra abrasive qrains 

45 

28. An abrasive tool according to claim 25, wherein the height of the protruded parts against the bottom of said base 
metal is in the range of 0.05-3.0mm. 

29. An abrasive tool according to claim 25, wherein the distance between the adjacent said protruded parts is in the 
50 range of 1 / 3- 2 times of the mean outer diameter of protruded part. 

30. An abrasive tool according to claim 1, wherein said small abrasive-grain-layer parts are prepared by 1 or plural 
blocky ultra abrasive grain adhered by metal binder phase. 

55 31. An abrasive tool according to claim 30, wherein plural ultra abrasive grains are adhered at said small abrasive- 
grain-layer parts, and the ultra abrasive grains at the perimeter side are blocky ultra abrasive grain. 

32. An abrasive tool according to claim 30, wherein the ultra abrasive grains prepared at said small abrasive-grain- 
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layer parts are 1-500 pieces, and the rate which ultra abrasive grains occupy to the whole area of said abrasive 
grain layer accounted by plane projection, is in the range of 2% - 80%. 

An abrasive tool according to claim 1 , wherein said abrasive tool is CMP conditioner. 
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FIG.3 
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FIG. 11 




33 

SDOCID: <EP 1 122030A2_L> 



EP1 122 030 A2 



FIG. 12 
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